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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition effective for preventing the 
contamination of a substrate surface with metallic impurities transferred from a surface- 
treating composition and capable of stably forming an extremely clean substrate surface 
and provide a treating method using the composition. 

SOLUTION: This composition contains a complexing agent as a metal deposition 
preventing agent in a liquid medium. The complexing agent is composed of (A) one or 
more compounds selected from complexing agents having a cyclic skeleton in the 
molecular structure and having one or more OH groups and/or O- groups bonded to the 
carbon atom constituting the ring (e.g. thylon or catechol) and (B) one or more compounds 
selected from complexing agents having one or more nitrogen atoms as donor atoms in 
the molecular structure (e.g. quinolinol or EDTA). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the surface treatment constituent which contains a complexing agent as a metal abherent 
in a liquid medium this complexing agent The complexing agent which has the OH radical and/or 
one or more O-radicals which were combined with the carbon atom which has an annular frame in 
the molecular structure, and constitutes this ring, (A group) And (B group) the surface treatment 
constituent characterized by consisting of a complexing agent respectively chosen from each group 
of a complexing agent which has one or more nitrogen atoms which are donor atoms in the 
molecular structure at least one sort. 

[Claim 2] The surface treatment constituent according to claim 1 with which the complexing agent 
which has one or more nitrogen atoms which are donor atoms in said B group is characterized by 
having at least one sort of coordination radicals chosen from the amino group, an imino group, a 
nitrilo group (the 3rd nitrogen atom), a thiocyanate radical, the hydroxy amino group, a 
hydroxyimino group, a nitro group, a nitroso group, a hydrazino radical, a hydrazono group, a 
hydrazo radical, azo, an AZOKISHI radical, a diazonium radical, and an azide radical. 
[Claim 3] It is the surface treatment constituent according to claim 1 or 2 which the complexing 
agent of said A group has an OH radical and/or at least two O-radicals, and is characterized by the 
complexing agent of B group having an iminocarboxylic acid radical or a heterocycle type 
polycyclic amino group. 

[Claim 4] A surface treatment constituent given in claim 1 characterized by the content of a metal 
abherent being 10-7-2 % of the weight thru/or any 1 term of 3. 

[Claim 5] The surface treatment constituent according to claim 1 characterized by a solvent object 
being an alkaline water solution. 

[Claim 6] The surface treatment constituent according to claim 5 characterized by for an alkaline 
water solution containing ammonia and a hydrogen peroxide, and changing. 

[Claim 7] The surface treatment approach of the base characterized by carrying out surface treatment 
of a base to any 1 term of claims 1-6 using the surface treatment constituent of a publication. 
[Claim 8] The surface treatment approach of the base according to claim 7 characterized by a base 
being a semi-conductor substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface treatment approach of a base of having 
used a surface treatment constituent and it. More, in case surface treatment of a base is performed 
using the surface treatment constituent which uses a solvent object as a principal component at a 
detail, contamination by the metal impurity from the surface treatment constituent to a base front 
face is prevented, and it is related with the surface treatment approach of the base using the surface 
treatment constituent and it which can attain a stable very pure base front face. 
[0002] 

[Description of the Prior Art] The demand to defecation on the front face of a substrate currently 
used for the device is still severer with high integration of a VLSI and the various devices 
represented by TFT liquid crystal etc. There is contamination by various matter to bar defecation, 
and the electrical characteristics of a device are degraded, and contamination according to a metal 
also especially in the inside of contamination needs to reduce the concentration of the metal impurity 
in the substrate front face in which a device is formed as much as possible, in order to prevent this 
degradation. Therefore, generally washing a substrate front face with a cleaning agent is performed. 
[0003] Conventionally, generally water solutions, such as water, electrolysis ion water, an acid, 
alkali, an oxidizer, and a surfactant, or an organic solvent is used for this kind of cleaning agent. In 
order to prevent the reverse contamination by the metal impurity from a cleaning agent to a substrate 
with the washing engine performance excellent in the cleaning agent, it is required that the high 
impurity concentration in a cleaning agent should be very low level. In order to fill this demand, high 
grade-ization of the chemical for semi-conductors used for washing was promoted, and the metal 
high impurity concentration contained in the chemical immediately after purification has reached 
even level with difficult detection in current analytical skill, thus - although the impurity in a 
cleaning agent has reached even level with difficult detection yet - quantity - the thing with the 
difficult achievement on the pure front face of a base is because it is not avoided that the metal 
impurity removed from the substrate pollutes cleaning agent itself in a cleaning tank. That is, the 
metal impurity once desorbed from the base front face mixes into a cleaning agent, a cleaning agent 
is polluted, and it is for a metal impurity to adhere to a substrate from the polluted cleaning agent 
(reverse contamination). 

[0004] In the semi-conductor washing process, washing (SC-1 washing) (RCA Review, p. 187-206, 
June (1970), etc.) by the [ammonia + hydrogen-peroxide + water] solution is used widely. This 
washing is usually performed at 40-90 degrees C, and use is usually (30-% of the weight aqueous 
ammonia) presented as a presentation ratio in a solution about :(31-% of the weight hydrogen 
peroxide solution) .(water) =0.05:1:5-1:1:5. However, this cleaning method has the problem of 
adhering to a substrate front face and reverse-polluting, when metals, such as Fe, and aluminum, Zn, 
nickel, recognize ultralow volume existence into a solution, while it has high particle removal 
capacity and organic substance removal capacity. For this reason, in a semi-conductor washing 
process, after [ammonia + hydrogen-peroxide + water] solution washing, washing by acidic cleaners, 
such as [hydrochloric-acid + hydrogen-peroxide + water] solution washing (SC-2 washing), was 
performed, and the metal contamination on the front face of a substrate is usually removed. So, in the 
washing process, in order are efficient and to acquire the high clean surface stably, the technique of 
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preventing this reverse contamination was searched for. 

[0005] Furthermore, the problem on which the metal impurity in liquid adheres to a substrate front 
face poses a big problem in the substrate surface treatment process at large which uses solutions, 
such as alkali etching of not only a washing process but a silicon substrate, and an etching process by 
the rare fluoric acid of silicon oxide. At a rare fluoric acid etching process, if noble-metals 
impurities, such as Cu and Au, are in liquid, it will adhere to a silicon front face and the electrical 
characteristics of devices, such as carrier life time, will be degraded remarkably. Moreover, at an 
alkali etching process, if trace element impurities, such as Fe and aluminum, are in liquid, these will 
adhere to a substrate front face easily, and will have a bad influence on quality. Then, the technique 
of preventing this contamination in the surface treatment process by the solution is also searched for 
strongly. 

[0006] In order to solve these problems, complexing agents, such as a chelating agent, are added to a 
finishing agent, the metal impurity in liquid is caught as a water-soluble stable complex, and the 
method of preventing adhesion on a substrate front face is proposed. For example, in JP,50- 
158281, A, it has proposed adding complexing agents, such as cyanidation ammonium and 
ethylenediaminetetraacetic acid (EDTA), in a tetra-alkyl ammonium hydroxide water solution, and 
preventing adhesion of the metal impurity to a semi-conductor substrate front face in it. In JP,3- 
219000,A, in chelating agents, such as a catechol and tiron, and JP,5-275405,A, it added to 
complexing agents, such as a phosphonic acid system chelating agent or condensed phosphoric acid, 
complexing agents, such as a hydrazone derivative, were added to alkaline penetrant removers, such 
as [ammonia + hydrogen-peroxide + water], in JP,6-163495,A, respectively, metal impurity adhesion 
in a substrate was prevented, and it has proposed attaining the substrate front face which does not 
have metal contamination with particle and organic substance contamination by this. 
[0007] However, although antisticking or the removal effectiveness was seen about the specific 
metal (for example, Fe) when these complexing agents were added, there was a problem that 
sufficient effectiveness was not acquired even if the effectiveness of the above-mentioned 
complexing agent is very small about metals other than Fe which is easy to pollute processing liquid 
and a substrate (for example, aluminum) and it adds a lot of complexing agents. Although the 
approach of washing a substrate by the [ammonia + hydrogen-peroxide + water] penetrant remover 
which added chelating agents, such as a phosphonic acid system chelating agent, and subsequently 
carrying out a rinse in a fluoric acid water solution 1 ppm or more is proposed in JP,6-216098,A in 
order to solve this problem By this approach, at the penetrant remover which added the phosphonic 
acid system chelating agent, since aluminum contamination on the front face of a substrate cannot 
fully be reduced, it is said that etching will remove aluminum using a fluoric acid water solution 1 
ppm or more at a back process, thus, the conventional metal antisticking approach — effectiveness — 
enough --****-- it cannot say — case defecation of a substrate is required — a back process - metal 
contamination - not removing - it did not obtain, but thereby, the routing counter increased and it 
had become the cause of production cost increase. Thus, although antisticking is tried by addition of 
various complexing agents in order to prevent the metal impurity contamination to a base front face 
from a surface treatment constituent, still sufficient improvement is not made but a pollution-control 
technique is in the present condition which is not yet attained. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is made in order to solve the above- 
mentioned problem, it prevents contamination of the metal impurity from a surface treatment 
constituent to a base front face, and aims at offering the surface treatment approach of the base using 
the surface treatment constituent and it which can attain a stable very pure base front face. 
[0009] 

[Means for Solving the Problem] This invention is attained based on new knowledge that the 
antisticking effectiveness of the metal impurity from processing liquid to a base improves 
remarkably compared with the case where the number of complexing agents is one when addition 
content of two or more sorts of specific complexing agents is carried out as a metal abherent into a 
surface treatment constituent. In the surface treatment constituent with which the summary of this 
invention contains a complexing agent as a metal abherent in a liquid medium namely, this 
complexing agent The complexing agent which has the OH radical and/or one or more O-radicals 
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which were combined with the carbon atom which has an annular frame in the molecular structure, 
and constitutes this ring, (A group) And (B group) it consists in the surface treatment approach of the 
surface treatment constituent which consists of a complexing agent respectively chosen from each 
group of a complexing agent which has one or more nitrogen atoms which are donor atoms in the 
molecular structure at least one sort, and the base using this surface treatment constituent. 
[0010] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The surface 
treatment constituent of this invention is characterized by containing two or more sorts of specific 
complexing agents as a metal abherent in it. Two or more sorts of these specific complexing agents 
consist of one or more sorts of complexing agents chosen from A group defined below, and one or 
more sorts of complexing agents chosen from B group. In addition, the surface-preparation 
constituent in this invention is a generic name of a finishing agent used for the purpose of washing of 
a base, etching, polish, membrane formation, etc. 

[001 1] The complexing agent of A group is a complexing agent which has the OH radical and/or one 
or more O-radicals which were combined with the carbon atom which has an annular frame in the 
molecular structure, and constitutes this ring, any of the annular frame corresponding to an alicyclic 
compound, an aromatic compound, or a heterocyclic compound as an annular frame in the molecular 
structure „******-- these annular frames - the inside of the molecular structure — those or more 
with one - in addition ~ and it has the OH radical and/or one or more O-radicals which were 
combined with the carbon atom which constitutes this ring. Although what is shown below as an 
example of such a complexing agent is mentioned, it is not limited to especially these, moreover, 
although an example is illustrated as a compound which has an OH radical, corresponding salts, such 
as the ammonium salt and an alkali-metal salt, are also included - it comes out. 
[0012] (1) The phenols which have one OH radical and its derivative phenol, cresol, ethylphenol, t- 
butylphenol, a methoxy phenol, salicyl alcohol, chlorophenol, an aminophenol, amino cresol, 
amidol, p-(2-aminoethyl) phenol, a salicylic acid, o-salicylanilide, a naphthol, naphtholsulfonic acid, 
a 7-amino-4-hydroxy-2-naphthalene disulfon acid, etc. 

[0013] (2) The phenols which have two or more OH radicals, and its derivative catechol, Resorcinol, 
a hydroquinone, 4-methyl pyrocatechol, 2-methyl hydroquinone, Pyrogallol, 1 and 2, 5-benzene 
triol, 1 and 3, 5-benzene triol, 2-methyl phloroglucinol, 2 and 4, a 6-trimethyl phloroglucinol, 1, 2, 3, 
5-benzene tetra-oar, benzenehexol, tiron, Amino resorcinol, 2, 4-dihydroxy benzaldehyde, 3, 4- 
dihydroxy benzaldehyde, A dihydroxy acetophenone, 3,4-dihydroxybenzoic acid, a gallic acid, 2, 3, 
4-trihydroxy benzoic acid, 2, a 4-dihydroxy-6-methyl benzoic acid, Naphthalene diol, 
naphthalenetriol, a nitro naphthol, naphthalene tetra-oar, Binaphthyl diol, 4, 5-dihydroxy -2, 7- 
naphthalene disulfon acid, 1, 8-dihydroxy -3, 6-naphthalene disulfon acid, 1 and 2, 3-anthracene 
triol, 1, 3, 5-tris [(2, 3-dihydroxybenzoyl) (amino) methyl benzene] [MECAM], 1, 5, 10-tris (2, 3- 
dihydroxybenzoyl) -1,5, 10-thoria ZADEKAN [3 and 4-LICAM], 1, 5, 9-tris (2, 3- 
dihydroxybenzoyl) - 1, 5, a 9-SAIKUROTORI aza-tridecane [common names 3 and 3 and 4- 
CYCAM], 1, 3, and 5-tris [(2, 3-dihydroxybenzoyl) carbamide] benzene [TRIMCAM], en TEROBA 
cutin, ENANSHIROENTEROBA cutin, etc. 

[0014] (3) a hydroxy benzophenones dihydroxy benzophenone, 2 and 3, 4-trihydroxy benzophenone, 
2, 6-dihydroxy-4-methoxybenzophenone, 2, 2', and 5 and 6 - a - tetra-hydroxy benzophenone, 2, 3\ 
'4, 4', 6-pentahydroxy benzophenone, etc. 
[0015] (4) Hydroxy benzanilides o-hydroxy benzanilide etc. 

(5) Hydroxy anil glyoxal screw (2-hydroxy anil) etc. 

(6) Hydroxy biphenyls biphenyl tetra-oar etc. 

[0016] (7) Hydroxy quinones and derivative [ of those ] 2, 3-dihydroxy-l,4-naphthoquinone, 5- 
hydroxy-l,4-naphthoquinone, dihydroxyanthraquinone, 1, 2-dihydroxy-3-(aminomethyl) 
anthraquinone-N, and N'-2 acetic acid [alizarin comp Lexan], trihydroxy anthraquinone, etc. 
[0017] (8) diphenyl or the triphenyl alkane derivative diphenylmethane -2, - diol, 4, 4', 4"- 
triphenylmethane color triol, and 2 '4, ^-dihydroxy FUKUSON, and 4 and 4 - 1 - dihydroxy-3- 
methyl FUKUSON, pyrocatechol violet [PV], etc. 

[0018] (9) Phenol derivative ethylenediamine JIORUTO hydroxyphenyl acetic-acid [ of alkylamine ] 
[EDDHA], N, N-bis(2-hydroxybenzyl) ethylenediamine-N, and N-2 [acetic-acid HBED] 
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ethylenediamine dihydroxy methylphenyl acetic acid [EDDHMA] etc. 
[0019] (10) The phenol derivative 3 of alkyl ether, 3'-ethylene dioxy diphenol, etc. 
[0020] (11) The phenols which have azo and its derivative 4, the 4'-screw (3, 4-dihydroxyphenylazo) 
-2, 2'-stilbene-disulfonic-acid 2 ammonium [SUCHIRUBAZO], 2, 8-dihydroxy-l-(8-hydroxy - 3, 6- 
disulfo-l-naphthylazo)-3, 6-naphthalene disulfon acid, An o and o'-dihydroxy azobenzene, 2- 
hydroxy-l-(2-hydroxy-5 -methyl phenylazo)-4-naphthalene sulfonic-acid [calmagite], a chloro 
hydroxy phenylazo naphthol, l'2-dihydroxy-6-nitro-l, and T — a - azo naphthalene-4-sulfonic acid 
[the ERIO chromium black T] - 2-hydroxy-l-(2-hide ROKISHI-4-sulfo-l-naphthylazo)-3, 6- 
naphthalene disulfon acid, 5-chloro-2-hide ROKISHI-3-(2, 4-dihydro KISHIFE nil azo) 
benzenesulfonic acid [RUMOGARION], 2-hydroxy-l-(2-hydroxy>4-sulfo-l-naphthylazo)-3- 
naphthalene acid [NN], 1, 8-dihydroxy-2-(4-sulfophenylazo)-3, 6-naphthalene disulfon acid, 1, 8- 
dihydroxy -2, the 7-screw (5-chloro-2-hydroxy-3-sulfophenylazo) -3, 6-naphthalene disulfon acid, 1, 
8-dihydroxy -2, the 7-screw (2-sulfophenylazo) -3, 6-naphthalene disulfon acid, 2-[3-(2, 4, - 
dimethyl phenylamino carboxy)-2-hydroxy-l-naphthylazo]-3-hydroxy benzenesulfonic acid, 2-[3-(2, 
4, - dimethyl phenylamino carboxy)-2-hydroxy-l-naphthylazo] phenol, etc. 

[0021] (12) The heterocyclic compounds which has an OH radical and the derivative eight quinolinol 
of those, a 2-methyl-eight quinolinol, quinoline diol, l-(2-pyridylazo)-2-naphthol, 2-amino - 4, 6, 7- 
pteridine triol, 5 and 7, and - tetra-hydroxy flavone [luteolin], and 3'4'3, 3' bis[ - ] [N and N-bis 
(carboxymethyl) aminomethyl] fluorescein [calcein], 2, 3-hydroxy pyridine, etc. 
[0022] (13) The alicyclic compounds which has an OH radical and the derivative of those, 
cyclopentanol, a clo contest acid, a cyclohexanol, cyclohexane diol, dihydroKISHIJIKI noil, a 
tropolone, 6-isopropyl tropolone, etc. 

[0023] The surface treatment constituent of this invention needs to contain at least one sort of 
complexing agents chosen from the above-mentioned A group as a metal abherent. The cleanliness 
level, complexing agent cost which are required of a substrate front face in selection of a complexing 
agent, It judges synthetically from the chemical stability in the surface treatment constituent to add 
etc. Although it cannot generally say that which complexing agent is most excellent since it is 
chosen, in respect of the metal antisticking effectiveness in the case of the content regularity in a 
surface treatment constituent The phenols which have two or more OH radicals, such as a phenol 
derivative of alkylamines, such as an ethylenediamine JIORUTO hydroxyphenyl acetic acid 
[EDDHA], a catechol, and tiron, especially, and its derivative are excellent, and it is used preferably. 
Moreover, in respect of chemical stability, the phenol derivative of alkylamines, such as an 
ethylenediamine JIORUTO hydroxyphenyl acetic acid [EDDHA], is excellent, and in respect of the 
production cost of a complexing agent, an eight quinolinol, a catechol, tiron, etc. are excellent, 
respectively, and when thinking these as important, it is used preferably. Furthermore, since that in 
which a complexing agent has a sulfonic group and a carboxyl group in addition to an OH radical is 
excellent in both the metal antisticking effectiveness and chemical stability, it is desirable. 
[0024] The complexing agent of B group is a complexing agent which has one or more nitrogen 
atoms which are donor atoms in the molecular structure. In this invention, the nitrogen atom which is 
a donor atom means the nitrogen atom which can supply an electron required for coordinate bond 
with a metal. As a coordination radical which has such a nitrogen atom, the amino group, an imino 
group, a nitrilo group (the 3rd nitrogen atom), a thiocyanate radical, the hydroxy amino group, a 
hydroxyimino group, a nitro group, a nitroso group, a hydrazino radical, a hydrazono group, a 
hydrazo radical, azo, an AZOKISHI radical, a diazonium radical, an azide radical, etc. are 
mentioned. Although what is specifically shown below is mentioned as a complexing agent which 
has these coordination radicals, it is not limited to especially these. 

[0025] (1) Monoamine ethylamine, isopropylamine, a vinyl amine, diethylamine, a dipropyl amine, 
N-methylethyl amine, triethylamine, benzylamine, an aniline, a toluidine, ethylaniline, a xylidine, a 
CHIMIRU amine, 2 and 4, a 6-trimethyl aniline, a diphenyl amine, N-methyl diphenylamine, a 
biphenylyl amine, a benzidine, a chloroaniline, a nitroso aniline, an aminobenzene sulfonic acid, an 
aminobenzoic acid, etc. 

[0026] (2) Diamine and polyamine ethylenediamine, propylenediamine, trimethylene diamine, a 
hexamethylenediamine, diethylenetriamine, diaminobenzene, toluene diamine, N-methyl 
phenylenediamine, triamino benzene, an amino diphenylamine, diamino phenylamine, etc. 
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[0027] (3) Amino alcohol ethanolamine, 2-amino-l-butanol, 2-amino-2-methyl-l-propanol, 2- 
amino-2-ethyl-l,3-propanediol, 2-(ethylamino) ethanol, 2, and 2'-imino JIETA Norian, 
dimethylethanolamine, diethyl ethanolamine, ethyl diethanolamine, 3-diethylamino -1,2- 
propanediol, triethanolamine, etc. 

[0028] (4) An aminophenols aminophenol, a para aminophenol sulfate, a phenol (methylamino), 
amino resorcinol, etc. 

[0029] (5) An amino acid glycine, glycine ethyl ester, a sarcosine, an alanine, aminobutyric acid, a 
norvaline, a valine, isovaline, a norleucine, a leucine, an isoleucine, a serine, L-threonine, a cysteine, 
a cystine, a methionine, an ornithine, a lysine, an arginine, citrulline, an aspartic acid, an asparagine, 
glutamic acid, a glutamine, beta-hydroxyglutamic acid, N-acetyl glycine, a glycylglycine, a jig lysyl 
glycine, a phenylalanine a thyrosin, L-thyroxine, N-phenylglycine, N-benzoyl glycine, etc. 
[0030] (6) Iminocarboxylic acid imino 2 acetic acid, nitrilotriacetic acid, NITORIRO 3 propionic 
acid, Ethylenediamine 2 acetic acid [EDDA], ethylenediaminetetraacetic acid [EDTA], 
Hydroxyethyl ethylenediaminetetraacetic acid [EDTA-OH], a transformer -1, 2-diamino 
cyclohexane 4 acetic acid [CyDTA], Dihydroxyethyl [glycine DHGE] diamino propanol 4 acetic 
acid [DPTA-OH], Diethylenetriamine pentaacetic acid [DTP A] ethylenediamine 2 propione 2 acetic 
acid [EDDP], Glycol ether diamine 4 acetic acid [GEDTA], 1, 6-hexamethylenediamine 4 acetic acid 
[HDTA], Hydroxy ethylimino 2 acetic acid [HIDA], Methyl EDTA (diaminopropane 4 acetic acid), 
triethylenetetramine 6 acetic acid [TTHA], 3, 3'-dimethoxy benzidine - N, N, N', N'-4 acetic acid, 
etc. 

[0031] (7) An imino phosphonic acid ethylenediamine-N and N'-screw (methylene phosphonic acid) 
[EDDPO], ethylenediamine tetrakis (methylene phosphonic acid) [EDTPO], NITORIRO tris 
(methylene phosphonic acid) [NTPO], diethylenetriamine PENTA (methylene phosphonic acid) 
[ETTPO], a propylenediamine tetrapod (methylene phosphonic acid) [PDTMP], etc. 
[0032] (8) A heterocyclic amine pyridine, conyrine, a lutidine, picoline, 3-PIRIJI Norian, an 
isonicotinic acid, picolinic acid, an acetyl pyridine, A nitro pyridine, 4-pyridone, a bipyridyl, 2 and 4, 
6-tris (2-pyridyl)-l,3,5-triazine [TPTZ], 3-(2-pyridyl)-5, 6-screw (4-sulfonyl) - 1, 2, 4-triazine 
[PDTS], Pyridines, such as syn-phenyl-2-pyridyl ketoxime [PPKS], A quinoline, a quinaldine, a 
lepidine, a dimethyl quinoline, an eight quinolinol, A 2-methyl-eight quinolinol, a methoxy 
quinoline, a chloro quinoline, Quinoline diol, qunaldinic acid, quininic acid, a nitroqumohne, Kinu 
Lynn Quinolines, such as kynurenic acid, 8-acetoxy quinoline, and a vicine KONIN acid 
Isoquinolines, an acridine, 9-acridone, phenanthridine, Naphth quinolines, such as benzoquinohnes, 
such as benzoquinoline and a benzoisoquinoline, and a naphth quinoline O-phenanthrohn, 2, the 9- 
dimethyl -1, 10-phenanthroline, Phenanthrolines, such as bathocuproine, a bathocuproine sulfonic 
acid, bathophenanthroline, a bathophenanthroline sulfonic acid, 2, the 9-dimethyl -4, 7-diphenyl -1, 
and 10-phenanthroline , a 

[0033] Furthermore, pyrazoles, such as a pyrazole and 5-PIRAROZON, an imidazole, Imidazole 
derivatives, such as a methyl imidazole, 2-imidazoline, imidazolidine, Benzimidazoles, such as 
imidazoline, such as an ethylene urea, and imidazolidine, and benzimidazole Hydronalium 
pyrimidines, such as diazines, such as diazine, a pyrimidine, and pyrazine, a uracil, and a thymine 
Benzodiazine and dibenzo diazines, such as piperazines, such as a piperazine, cinnoline, and 
phenazine, Triazine, puddings, oxazole, 4-oxazolone, an isoxazole, OKTZAZORU, such as azo 
KISHIMU, and isoxazoles, 4H-1, 4-oxazine, Oxazine, such as a morpholine, a thiazole and 
benzothiazoles, iso thiazoles, thiazin, pyrroles, pyrroline and pyrrolidines, Indore, indoline, iso 
indoles, carbazoles, indigo, and porphyrins 

[0034] (9) An amide and imide carbamic acid, carbamic-acid ammonium, an oxamic acid, oxamic- 
acid ethyl, N-nitro ethyl carbamate, a phenyl isocyanate acid, cull BANIRO nitril, an OKISANIRU 
acid, a formamide, diacetoamide, capronamide, acrylamide, a lactic-acid amide, cyanoacetamide, an 
oxamide, succinic amido ** salicylamide, a nitro benzamide, a succinimide, maleimide, phthahc 
imide, etc. 

[0035] (10) An anilides HORUMU anilide, an acetanilide, a hydroxy amhde, a chloro anilide, a 
methoxy acetanilide, OKISANIRIDO, etc. 

[0036] (1 1) A urea, thiourea and its derivative urea, N-methylnrea, N, and N'-ethyhdene urea, an 
allophanic acid, the Glico Lulu acid, the oxaluric acid, biuret, N-nitrourea, an AZOJI carvone amide, 
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thiourea, a methylthio urea, dimethyl thiourea, etc. 

[0037] (12) Oximes HORUMU aldoxime, p-benzoquinone dioxime, benzaldoxime, benzildioxime, 
etc. 

[0038] (13) As a hydrazine and hydrazides, such as the thing azobenzene which has the coordination 
radical which nitrogen combined, azo toluene, Methyl Red, azobenzene dicarboxylic acid, 
hydroxyazobenzene, and azoxybenzene Phenylhydrazine, para bromophenylhydrazine, para 
nitrophenylhydrazine, Azo and azoxy compounds, such as N 1 and - phenyl aceto hydrazide, Hydrazo 
compounds, such as a hydrazobenzene and hydrazo 2 benzoic acid, an OKISA rucksack screw 
(SARISHIRI DIN hydrazide), A SARISHIRU aldehyde (2-carboxyphenyl) hydrazone, a 
benzaldehyde hydrazone, Azines, such as hydrazones, such as an acetaldehyde phenylhydrazone, 
and a benzylidene azine Thiosemicarbazides, such as semicarbazides, such as diazo compounds, 
such as diazonium salt, such as azides, such as benzoyl azide, and benzene diazonium chloride, and 
benzene diazo hydroxide, and a semicarbazide, and thiosemicarbazide 

[0039] (14) In addition, nitril, such as azides, such as horse mackerel- ized ammonium and a sodium 
azide, and an acetonitrile, amidosulfuric acid, imide disulfiiric acid, nitride 3 sulfuric acid, thiocyanic 
acid, ammonium thiocyanate, etc. 

[0040] the content in a surface treatment constituent also in the above-mentioned B group — 
especially in respect of the metal antisticking effectiveness when fixed, heterocycle type polycyclic 
amines, such as iminocarboxylic acid, such as amino acid, such as a glycine, imino 2 acetic acid, 
nitrilotriacetic acid, and ethylenediaminetetraacetic acid [EDTA], an eight quinolinol, and o- 
phenanthrolin, are excellent, and it is used preferably. 

[0041] Although the addition of the complexing agent added as a metal abherent does not generally 
have ********** since it changes with demand ****** cleanliness levels on the class of metal 
impurity in the liquid which is an antisticking object, an amount, and a substrate front face, it is 
usually 10-6 - 0.1 % of the weight preferably 10-7 to 2% of the weight as the total addition in a 
surface treatment constituent. If too fewer than the above-mentioned addition, it will be hard to 
discover the metal antisticking effectiveness which is the purpose of this invention, and on the other 
hand, even if many [ too ], since the danger the effectiveness beyond it is not not only acquired, but 
that the complexing agent which is a metal abherent will adhere to a base front face by the case 
becomes high, it is not desirable. 

[0042] Especially as a solvent object used as the principal component in the surface treatment 
constituent of this invention, although not limited, the water solution which dissolved water, 
electrolysis ion water, an acid, alkali, the oxidizer, the reducing agent, the surfactant, etc. or organic 
solvents, and also these mixed solutions are usually used. In the alkaline water solution and rare 
fluoric acid solution which are especially used for washing and etching of a semi-conductor 
substrate, since the metal impurity in a solution tends [ very ] to adhere to a base front face, it is 
desirable to add and use a complexing agent for these solutions according to this invention. 
[0043] As for the alkaline water solution used for this invention, the pH names generically a larger 
water solution than 7. Especially as an alkaline component of this water solution, although not 
limited, ammonia is mentioned as a typical thing. Moreover, quarternary-ammonium-salt hydroxide, 
such as alkaline salts, such as a hydroxide of alkali metal, such as a sodium hydroxide, a potassium 
hydroxide, and a calcium hydroxide, or alkaline earth metal, a sodium hydrogencarbonate, and an 
ammonium hydrogencarbonate, or tetramethylammonium hydroxide (TMAM), trimethyl-2- 
hydroxyethyl ammonium hydroxide, and a choline, etc. is used. Such alkali does not interfere at all, 
even if two or more sorts add, and it is used so that the total concentration in [ surface treatment 
constituent all ] a solution may usually become 0.01 - 30% of the weight. Moreover, the alkali 
electrolysis ion water obtained by electrolysis of water is also used preferably. Furthermore, into 
such an alkaline water solution, oxidizers, such as a hydrogen peroxide, may be blended suitably. In 
a semi-conductor wafer washing process, in case raise in basic wages (there is no oxide film) silicon 
is washed, etching and the surface dry area of a wafer can be stopped by combination of an oxidizing 
agent. When blending a hydrogen peroxide with the alkaline water solution of this invention, it is 
used so that the hydrogen-peroxide concentration in [ surface treatment constituent all ] a solution 
may usually become the density range which is 0.01 - 30 % of the weight. 

[0044] Especially the approach of blending the complexing agent concerning this invention with a 
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surface treatment constituent is not limited. It may blend with any 1 component or two or more 
components beforehand among the components (for example, aqueous ammonia, hydrogen peroxide 
solution, water, etc.) which constitute the surface treatment constituent, and these components may 
be mixed and used behind, and after mixing the component concerned, you may use it, blending this 
with this mixed liquor. Moreover, when carrying out addition content of the acids, such as phenols, 
amino acid, and iminocarboxylic acid, these may be added with the gestalt of an acid and you may 
add with the gestalt of salts, such as ammonium salt. 

[0045] The surface treatment constituent of this invention is used for surface treatment, such as 
washing of bases, such as the semi-conductor with which metal impurity contamination of a base 
poses a problem, a metal, glass, ceramics, plastics, the magnetic substance, and a superconductor, 
etching, polish, and membrane formation, especially ~ quantity -- this invention is suitably used for 
washing of the semi-conductor substrate with which a pure base front face is demanded, and etching, 
the quantity which the problem of metal impurity adhesion in the substrate which was the trouble of 
this cleaning method is solved, and does not have metal contamination with particle and organic 
substance contamination by this washing by this when this invention is applied to alkali cleaning by 
the penetrant remover which consists of [ammonia + hydrogen-peroxide + water] also especially in 
washing of a semi-conductor substrate ~ since a pure substrate front face is attained, it is very 
suitable. 

[0046] Although the surface treatment constituent of this invention is not yet clear about the reason 
for demonstrating very good effectiveness to antisticking of a metal impurity, a certain mixed 
effectiveness happens among two or more sorts of specific metal ions to add, a complexing agent 
and a metal ion, and it is presumed because a stable water-soluble metal complex object is formed 

very effectively. . . 

[0047] When using it for washing of abase, using the surface treatment constituent of this invention 
as a penetrant remover, the method of contacting liquid to a base directly is used. The DIP type 
cleaning in which fill a penetrant remover to a cleaning tank and a substrate is made immersed to it 
as such a washing approach, the spray type cleaning which sprays and washes liquid to a substrate, 
the spin type cleaning which trickles a penetrant remover on a substrate and carries out high-speed 
rotation are mentioned. In this invention, although a suitable thing is adopted among the above- 
mentioned washing approaches according to the purpose, DIP type cleaning is used preferably, 
suitable about washing time amount ~ although time amount washing is carried out, it is 30 seconds 
- 15 minutes more preferably for 10 seconds to 30 minutes. A cleaning effect does not go up only by 
a throughput worsening, if too long [ if time amount is too short, a cleaning effect is not enough 
and ], and is meaningless at it. Although washing may be performed in ordinary temperature, it is the 
purpose which raises a cleaning effect and can also carry out by warming. Moreover, you may make 
it use together with the washing approach by physical force in the case of washing. For example, the 
mechanical cleaning using ultrasonic cleaning and a washing brush as the washing approach by such 
physical force etc. is mentioned. 
[0048] 

[Example] Next, although the concrete mode of this invention is explained using an example, this 
invention is not limited at all by the following examples, unless the summary is exceeded. 
Examples 1-15 and the example 1 of a comparison - 12 aqueous ammonia (30 % of the weight), 
hydrogen peroxide solution (3 1 % of the weight), and water were mixed by the capacity factor of 
0.25:1:5, the obtained mixed solution was used as the aquosity solvent of a principal component, to 
this aquosity solvent, specified quantity addition of two or more sorts of various specific complexing 
agents of this invention given in Table -1 was carried out as a metal abherent, and the surface 
treatment constituent of this invention was prepared. For a comparison, among the complexing 
agents used for this aquosity solvent in the example In addition, one sort of things which earned out 
complexing agent addition, The catechol, tiron which are a complexing agent given in JP,3- 
2 19000, A, What added the catechol + citric acid, the thing which added EDTPO [ethylenediamine 
tetrakis'(methylphosphonic acid)] which is the complexing agent of a publication to JP,5-275405,A, 
The thing which added the OKISA rucksack screw (SARISHIRI DIN hydrazide) which is the 
complexing agent of a publication to JP,6-163495,A, and the thing which does not add any 
complexing agent also prepared. 
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[0049] In this way, after adding aluminum and lOppb of Fe(s) at a time in the prepared surface 
treatment liquid as a chloride respectively, the pure silicon wafer (p mold, CZ, field bearing (100)) 
was immersed in it for 10 minutes. During immersion, the solution temperature of surface treatment 
liquid warmed and was held at 40-50 degrees C. After carrying out over flow rinse of the silicon 
wafer after immersion for 10 minutes with ultrapure water, it dried by nitrogen blow and it carried 
out the quantum of aluminum and Fe adhering to a wafer front face, aluminum and Fe(s) which 
adhered on the silicon wafer were collected with the mixed liquor of 0.1 % of the weight of fluoric 
acid, and 1 % of the weight of hydrogen peroxides, measured this amount of metals with the frame 
loess atomic absorption method, and converted it into substrate surface concentration (atoms/cm2). 
The result is shown in Table -1. 
[0050] 
[Table 1] 









N o. 




(xl0 ,0 atoi6/ca*) 




Am 


BWt i 


A 1 


F e 




i 


EDDBA (0.01) 


8-4/9/-* (0. 01) 


<9 


<6 




2 


EDDBA (0.01) 


nwco. oi) 


<9 


<6 




S 


EDDBA (0.01) 


o-7xmo*y (0.01) 


<9 


<6 




4 


tfi-fi (0.01) 


8-4/9/-* (0. 01) 


<9 


<6 




5 


tlav (0.01) 


8-4/9/-* (0.01) 


<9 


<6 


% 


6 


MM (0.01) 


o-7ifVYW (0.01) 


<9 


<6 


W 


7 


my (0.01) 


rvry (o.oi) 


<9 


<6 




8 


Mny (0.01) 


-fi/2ft» (0.01) 


<9 


<B 




9 


MM (0.01) 


=HoSiW (0.01) 


<9 


<6 




10 


Mny (0.01) 


EDTA (0. 01) 


<9 


<6 




11 


my (o.oi) 


xfvy»*rzy (o.oi) 


40 


<6 




12 


my (0. oi) 


Hx*/-*!?? (0.01) 


44 


<6 




13 


my (o.oi) 




<9 


<6 








kpwr) (o.oi) 








14 


my (o.oi) 


TffltfHM (0.01) 


44 


<6 




15 


my (o.oi) 


7*l>-9* (0.01) 


18 


<6 




1 




1800 


200 




2 


EDDHA (0.01) 


28 


<6 




3 


EDDHA (0.1) 


! 27 


<6 


it 


4 


*f3-» (0.01) 


i 330 


<6 


« 


5 


my (o.oi) 


300 


<6 


6 


8-4/9/-* (0. 01) 


I 1700 


77 


m 


7 


8-4/9/-* (0. 1) 


130 


<6 




8 


o-7imD9* (0.1) 


1800 


40 




9 


EDTA (0.01) 


1700 


51 




10 


EDTPO (0.1) 


330 


<6 




11 


'/WW r ) (o. l) 


1700 


<6 




12 


W-* (0.01) i 9*m (0.01) 


300 


<6 



[0051] The mixed solution which mixed an example 16 and example of comparison 13 aqueous 
ammonia (30 % of the weight), hydrogen peroxide solution (31 % of the weight), and water by the 
capacity factor of 1 : 1 : 10, and was obtained was used as the aquosity solvent of a principal 
component, to this aquosity solvent, specified quantity addition of two sorts of various specific 
complexing agents of this invention given in Table -2 was carried out as a metal abherent, and the 
surface treatment constituent of this invention was prepared. In addition, what is added prepared the 
complexing agent to this aquosity solvent for the comparison. 

[0052] In this way, in the prepared surface treatment liquid, the front face was immersed for 10 
minutes in the silicon wafer (p mold, CZ, field bearing (100)) polluted with the metal, and washed 
the metal contamination front face. During immersion, the solution temperature of surface treatment 
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liquid warmed and was held at 40-50 degrees C. After carrying out over flow rinse of the silicon 
wafer after immersion for 10 minutes with ultrapure water, it dried by nitrogen blow and it carried 
out the quantum of the metal on a wafer front face. The metals on a silicon wafer front face were 
collected with the mixed liquor of 0.1 % of the weight of fluoric acid, and 1 % of the weight of 
hydrogen peroxides, measured this amount of metals with the frame loess atomic absorption method, 
and converted it into substrate surface concentration (atoms/cm2). The result is shown in Table -2. 
[0053] 
[Table 2] 
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[0054] A contamination metal can also be removed, when about [ that the metal adhesion on a 
substrate front face from liquid is prevented ] and a substrate front face is polluted with the metal if a 
substrate is processed using the surface treatment liquid of this invention as shown in Table -2. 
[0055] 

[Effect of the Invention] By containing two or more sorts of specific complexing agents as a metal 
abherent, the surface treatment constituent of this invention can prevent metal impurity 
contamination of aluminum from a surface treatment constituent to abase front face, Fe, etc., and 
can attain a stable very pure base front face, the quantity which the problem of metal impurity 
adhesion in the substrate which was the trouble of this cleaning method is solved, and does not have 
metal contamination with particle and organic substance contamination by this washing by this when 
this invention is applied to alkali cleaning of the semi-conductor substrate especially represented by 
[ammonia + hydrogen-peroxide + water] washing etc. - a pure substrate front face is attained. For 
this reason, since acid cleaning used after this washing, such as [hydrochloric-acid + hydrogen- 
peroxide + water] washing, can be omitted and sharp reduction of the cost of clean rooms, such as 
washing cost and an exhaust air facility, is attained conventionally, it is size the place as for which a 
semiconductor integrated circuit acts as industrial production Agari. 

[0056] In case devices, such as a semi-conductor and liquid crystal, are manufactured, in order to 
prevent metal impurity adhesion on a substrate front face, the ultrapure water and super-high grade 
chemical of 0.1 or less ppb are used for wet process, such as etching and washing, for metal high 
impurity concentration. Furthermore, in order for a metal impurity to mix while in use, it is 
necessary to exchange these drug solutions frequently. However, since it is not necessary to 
exchange frequently even if it is not necessary to use the drug solution of a super-high grade and 
since antisticking is possible even if a lot of metal impurities exist in liquid, and it is polluted with a 
metal impurity while a drug solution uses it if the surface treatment constituent of this invention is 
used, sharp reduction of a drug solution and the cost of the management is possible. 
[0057] Moreover, in the case of etching of the substrate with which a metal exists in a front face, or 
washing, if a metal with an ionization tendency higher than the metal processed exists in a penetrant 
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remover as an impurity, it will adhere to a substrate front face electrochemically, but since a metal 
impurity will serve as a stable water-soluble metal complex object if the constituent of this invention 
is used, this can be prevented. Moreover, if the constituent of this invention is applied to the abrasive 
material slurry which grinds a base, abundant existence is recognized into an abrasive material 
slurry, and adhesion in the base of the metal impurity condensed in a slurry with polish of a base can 
be prevented. As mentioned above, the influencing-effectiveness of the finishing agent of this 
invention is greatest, and very useful industrially. 

[Translation done.] 
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TS^&S#3lfflftiiJ£-f 6«BJSia««l 

[0009] 

^jn^w-^t^sfc. ssimtfimomubzit^ nam 



LxmfflZ*tt&$mmiAf&8aiz&^X. iSM-fb 
* lofeLkfrf-fclWHRL St/ ( BR) iF?im*izv 

i— wFf-x'hhmmm** locLbtrt-sflHHHasif 
mmsSMi&vz omrnvs^mM ft m v ^zmftcrmwwt 

[00 10] 

*mi<?>$ffiwmBj&%a\i.. *(7)<pi,z±mnmffiji3?\b 

LT#5£<0 2«JJUi^-fl^iIft#*-rS*ft^i:-ri» 
i>cr,Tr&&. Z\ coftmco 2 StLhOlg-fkS'Jti . J2tT(cJ£ 
»-$-&A8f*>&SiRSiT.S l«tl±O«i-(tS0t, BS¥*> 

bMtRzix$> iw£Xt<?>mimfrt>%z>i><?)X'h&. & 

[0011] AEftf>mt#Ji:{±. ^«jt+^^#IS 

ft*u. jao^ftfli^-rs^M^^L>toH* 

at^/XJiO-^ftloULhW-fS^CTJ-CS)!.. 

t^<, dix^^WK'i'^W^^CloijUiS) 
0. =5:13^0. d^ftmBg-fS^RJl^t^L/iO 
H^&lX/XtiO-^ft loJjLh*-ri> ^OT'fcS . £ 

mizZtiblzmfeZti&itWX'li*^. £*z. 

gimit. oumiii-thit&fakLxmtpi-ztf. z 

Hrt&i>cr>X'&. 

[00 12] (1) 0HS^l-?O*tt57i/-;P 

?nn7iy-/K 7577x7-;!/, 75771/ 
TSK-/K P~ (2-7S7lf^) 7x7 
-;l/. o-t>JfA-7-'Jb\ t7h- 

t7h-;w;P*yS, 7-T57-4 -h Ho^f 
•/-2-t7^1/y^M^):'. 
[0013] (2) OHSft2oKLh*-tS7x7-;l/ 

i;f3-;K l/V;W>-7— ;K tFoJf7X 4-^^- 
;PtD^f 3-^, 2-^<^-;l/b HaJf7>-, foT/o 
-;l/ N 1. 2. 5-Ob'yMJ:t-;K 1, 3. 5- 
ObVhU^}— ;K 2-^^700/^7-*, 
2, 4, 6-b , J7f*70D/*y7-;K 1.2, 
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3, 5— <3Hfy?>9:t— >K 0*£>*Jf"tt— 
;K MDX TS/UVA-W-^. 2, 4-y'tH 
D^y^yXT^ft h\ 3, 
r;Pfth'. ^bb'odf^Tbh7xy>\ 3. 4-v-* 
tKn*5^JB.#UL 2, 3, 4-h'JtH 

a*v-£,f,#SL 2. 4-i/'tFDJfy-6-^f;^ 

/WS^-zK 4, 5-ytFDJfy-2, 7-^7?^ 

yjAx/l^yiL 1. 8-ytHD^-3, 6—i-y 

?VVi?XiV-frV&. 1.2, 'j* 

-/K 1. 3, 5-HJX C ( (2. 

"CyyM/U) TS.S) X-f-Hr) <>-t£>^ [MECA 

II]. 1. 5, 10-HJX<2, 

J^Ar/P) -1. 5. 1 O-MITff^ [3, 4- 

L I C AM] .1.5. (2. 3-xbHn 

*tis*>y¥4 fr) -1. 5, 9— ^M^oMIT^b'J 

T#V[iI?*3. 3. 4-CYCAM] , 1. 3. 5- 

HJX C (2. 3-^bHa^v-^V-f^) 

K] o-b'y [tr i mc am] , xyfn^fy. 

[00 14] OJtHo^y/^i/Vt 
ytFo^y^i/y. 2. 3. 4-b'JtHa 
af^yV7x/y. 2, 6-^*bHndf«>-4-^b 
ifyKy>/7i/y> 2, 2' . 5. 6' -fb5tF 
nifi/^/7iyv. 2. 3' . 4. 4' , 6-^ 
? b H n=* V7 x J Vtc Z . 

[00 15] (4 ) bh'ndf^yXT-'; b'» 
o-b b*n*>"<.yXT-y K&i:. 

(5) bHodf^T— 

^U^r^-^t'x ( 2-b Kodf-v-T-^) =5:^. 

(6) bKo^b^xX/l^ 

[0016] ( 7 ) b Ko^f ^*y ys&tf-e^iissf* 

2. 3-^'bHadf-^-l. 5-b 
h'odf^-1, 4-t7H7y. S^tHn^T^b 
7*y>\ 1. 2-5^tHn*5^-3- (TSy^f- 

y-ri^-fy] . hUbKadfv-ryh^^y^if. 

[0017] ( 8 ) Vy x-fr&tti b U 7i-^7;P 

is? 3.-)VX?V-2, 2' --J*—)i>, 4,4'. 
4" -h , j7x-W^yH'^K 4, 4' -S^fc 
KD^y7?Vy, 4,4' -ifl:l«n^-3-^f 
;W7?yy. ea*f3- tVrtJX^v b [PV] =5: 
if. 

[ooi8] ( 9 > t/^;pt sy<07x s-)ummfo 
x-f-^y^'rsy^/whb KoJf^7x-;H^K [E 

DDHA] . N, N-b'X (2-hHn^-/^») 
Ifl/y=/'7Sy-N, N-2Sl[HBED],Xf 



Wyy'7$ yyhHoif^f^i-yUfi! [EDD 
HMA] fcif. 

[0019] (io) r;u^f^x— f;w<?57 x y — jV& 

3,3' -x.+\syi;**i/ : Jy i/-^t'. 
[0020] {\d r-m^-thy^y-ivmm 

4. 4' -b*X(3, 4-^bHadf^7xX;PTV) 
-2. 2' -Xf;Kyy'X;l'*yS27y ; E-'>^ 
[Xf^AV] s 2. 8-^bb*a=3rv— 1- (8-b 
Kudfi/-- 3. 6-y'^*-l-t7f;V7V) - 
3. 6— fy f^W^ibV^ o. o' -ytHn 
df^TVO'-fe'y. 2-tHo^fy- 1 - ( 2-b h'o 
^ i/ _5_^^ 7x -^7>y) _ 4 _- j-^i^x/P 

[X?/^^ h ] . ^ODtHD^->7x-/l'7 
y-7-7h-;K 1' 2-yhKo^fy-6--hn- 
l. 2' -TV-f7^i'y-4-x;^yl5 [xi»5j-^ 
n-A75 7?T] . 2-bh'ndf^-l- (2-v\>f 
Kn*$/-4-X;P*- 1-^7^7^/) -3, 6- 
-T^^y-i^/WtfygL 5-?on-2-A-fKnJf 
i^-3- (2, 4-y'A^fHDJry7x-^7V') 
*£yX)V-fc>& [n^E^TU*^] . 2-bh*ndf^-l 
- (2-bFo3rS'-4-x;M^-l-7-7^TV) 
-3-^7^l^yg! [NN] , 1. 8-ybKo=Jf^- 
2- (4-XM7x-^7 > /) -3, 6— ty?\s> 
! JX/Vfty&. 1. 8-y'tHn^-/-2, 7-b'X 
( 5-?on-2-b Fn#y-3-XA'*7x-;l'7 
V)-3. 6— fyyv> s J*iv-fc'y&* l. 8-yt 

Hadf^-- 2, 7-b"X (2-X;l/*7x-;l'7/) - 

3. 6-t7?l'y^*yS, 2-C3-(2. 

4, -^f^x^S^^/^y) -2-b K 
a^f v- 1 -7-7f-^TVD -3-bb'ndf^y-feV 
X^*yK, 2- C3- (2, 4. -y7f/P7i-^ 
TS.JAlVttis) -2-bHo#>—l-^-7f-/PT 
V] 7x/-^t'. 

[0021] {i2) oHmtt^hwm^ti&m 

8-*yyy-;K 2-*+*-3-*SV J—** * 
ygy^-zK 1- (2-b*U^UrV) -2-^7 

j>-;k 2-rsy-4. 6. T-rf'jyyv'^- 

/K 5, 7, 3' 4' -x h 7t Fa* ^7 ?tfy |> 
•r^'Jy] . 3, 3' -b** (N. N-b*X 

^y-?-/u) rsyyf-rtO 7;WH:^ y [^w-fe-f 

y] . 2. 3-bHodr^b'J^'y^i:. 
[0022] ( 1 3) OHmtt^&mm&fc£%MR 

s^o^y^y-zK yonySL y^o^fy- 

/K ho#ny, 6--f yrob^hodtay^ri:. 
[0023] ^BB^SW^lfcfeli. &mft*fi&ih 
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■k^-t&'Zmtfhh. mttMommzhtiixti. mis. 
izwml. srs*.**. -at t'cDM<m&m i> mi 

i?T$>i?*)l'hic.Vv* i s? *-)V8m [EDDH 

a] ffom/prs^^xy-znift, *fn- 

h Kodfv7x^;Hffi! [EDDH A] ^OT^^T 
S>W7 x s-jufmmfi&tixis 0 , f§-ft3m<o£jSn 
xbco&X'liS-*; l>y-;K ^f3-/K ^-foy 

w 

[0024] BmomttMt it. j&m&fiz n-r-js 
wo. z<r>m%mmm : Ftt'ts>mii!Mbixiz. rs 

- has. - huvm. tK5vVS. bh'vW 

[0025] ( i ) tyrsyi 

xf-^rsy, y'rntr^rsy, n-^/ux^-a-t 
jy. h>jxf-;!/7*$y. ^yyVi/rsy. T-'Jy, 
t-;Myy, xf;P7- l Jy> =*^yy'y. f-SATS 
y. 2, 4, 6- MJ^fA'r-'Jf. y'7i-^7S 
y. N-^f/^'7i-^7Sy, t'7x;U^7S 

y. ^yyy'y, ?oot— y y. ^hoVT-U y, 
rsy^y-tfyx^tfyiL rsySBMSlMrif. 
[0026] (2 ) y'rsy&t^KvTsyis 
xfi/yy7$y. rotrw-y^'TSy. h'jy^-yy 
y7$y, \Wfi/yy'7sy, yxfi/yhi)7 
sy, y'r$y<.y-tfy. h/pxyy*r $y. N-yf- 

^7iXl/>y'7iy, h'J75^y-b'y > 75/y 
7x^7«y> y'75/7xx^75y^i:'. 

[0027] (3)rsyr;U3-;m 
i^y-^sy, 2-75/-i-7"^y-;K 2- 
rsy-2-^^- 1 -tcvnv-/k 2-rsy- 



2-xf-/t— 1, 3-7DA'yy^k 2-(xf-/U 
7$y)x^/-/K 2, 2' -4 iyyi^ynw 
y7f^x^y-^75y. y'Xf^X^Z-^S 
y. xf^yx^/-;i,7Sy. 3-y'xf^7$/- 
1. 2 -Tunv^-)V. HJx?y-/PTSy5: 
fc*. 

[0028] (4)7Sy7x/-^ 

7$y7x7-/K p-7iy7iy-;«st, 

[0029] (5) TSyRS 
y"Jyy. yyx^-/Ux.XT-/K W3yy, 77 

-y, rsy&BL //w<yy. A*yy s -fy/<y>\ 
y;Pn>fv-y. o4 yy. -<yn>fyy N -felly, L- 
h^jj-xy. v-x-tM y. y**y,. .x^-:*xy v ^ 
-•f-y. yyy N r;^-y. y wpyy. r^N"^^f 
yBL TW5*?>. 7j\»?iy®. :77k? 5 y. 0- 
hHodf^^u^sys?. N-r^^yv->y. 
yyi^y yy. y^y y/i^y yy s 71-^77- 

y % fDyy, L-fDJf-yy, N-7x-;^'Jy 

y. N-^yyM/l^yyySrif. 
[0030] (6) sy#;ptfygga 
•*$y2!;lL xhijDSSS, xhijD3rae^y 
gL x?-yyy'r$y 2B1S [edda] . xf-yyy' 

7$y4lfK[EDTA] s hHn^fyXf^Xfyy 
y*T$y4ll« [EDTA-OH] , h^yx-1, 2 
-y'TSyyi?a'\df-9-y4BS! [CyDTA] , y'b 
Ku^yxf-yl^y yy [DHGE] , y'7S/7nA- 
y—JU4mM [DPTA-OH] „ y'Xfl/yhiJ7S 
ysifK [ DTP A] x X^-l-yv : r5y27*otf3j-y 
21EB![EDDP] s /'j3-/H-f;l'y7Sy4» 
S[GEDTA] , 1, 6-^t^fUyy'75y4 
»fi[HDTA] , b Ko^f^XfMSy 2W& [H 
IDA] . ^fMDTA (y'7S7rnAy4B 
h'JX^lyyxh7 5y6lffl! [TTHA] . 

3. 3' -y'y h^y<yy*y'y-N, n, n' , n' 

[0031] (7) A $y***ygga 
xf-iyy^'TSy-N, N' -b*x (^fuy*x*y 

S) [EDDPO] , Xf V-yy'7$yf 
^-lyy*X*yS) [EDTPO],-hijDhW 
(y<f-Iyy*X^yi?) [NTPO] . ^Xfl/yh'J 

75y^y^ (^fuy*x*yg) [ettpo] , 
ratr^yy'rsyrh^ (^fi/yta*yi) [p 

DTMP] 

[0032] (8)SfSi?7Syf 

eyyy. 3-yy. /H-y'y. fr?yy s 3-fjy 
y-;K ^ yxnf ys, wjyi. r-bf-^truy 
y % xhneijy^ 4-t'jKy. b'tryy'/K 2. 

4, <2-f,>S^) -1. 3, 5-h'J7 
yyfTPTZ] , 3- (2-t?yy» -5, 6-b* 
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X (4-7.)V7*—)V) -1 , 2. [P 
DTS], syn-7i^-2-e'J^KyA 

[ppks] arir^ty^yaL 

y, ut>*y N ^.x^Mfy u y. ;k 

2-y.?-;u-8-*yyy-./K yt^v-^yjy. y 

ygL -hDJfy'jy. =*.3?'jy. **i^ylS. 8-r 
•feh^f^yDy. b'yyrJxyB^trcoafyyyS. 

-fy^yyys. yyyyy. 9-yyjFy. 7it 
y F y : Jy. ov*sv y. v*tsv y&if 

•JMS, o-7it>'bnDy > 2, 9 -y^f/l-- 
1, l 0-7xfyhni)y, ^y^/D^y, n'y? 

fyhDijy^*ye. 2. 9-yy^-4, 7- 
y*7x-/u- 1 , io-7ityhoijy^7xt 
yFoyyg. 

[0 0 3 3] b*^y-;K S-tr^oyyarfc-co 
b?y-;l^S, -f 5yV-/K jrt^/M S^y-zW&i: 

co-r $ -TY-iim. j s. yy y : j 

y s x^yg?fg=Sri:'<7H 5*VU yfcilM S^yj 
i-'y^. W-f syy-zl^t'O^yy-f 5 VY-)V 
m. itT&y. trusty. ^-/ytzZWT-Jy 
m. Vyisfr. ^-Sy&fc'obFnty S^'yH, tr^ 
^ysri^t^yy^ yyyyy, 7ity'yit 
if<^yy>'*r>'*yt5J:V^'<.yy^T^ys. hor 
vym. rvym. **-9-y-/K 4-m/ny. 
4 v**irv— ry#^A^rif<o^-#ify-/Ptjj: 
t^w ysr*ir/-A«. 4 h - i , 4 -*^M?-^y, * 
;M*y y%t'<D**Wym. ^rv-yvaixf-^yv 
f-ry-;Ma. -< yf-ry-zWH, ^-y^y«. trn- 
/m. toyyafcii^trou^y^, ^yF-/Mi, 
-fyK'jypa, ■iv^yv-nm. tnw*f-)V&. -r 
yitzfm. x^y * yyja^rif. 

[0 0 34] (9) TSF&lM 5 H« 
*/W^yS. ^^s'SHSETy^-^A. TMMfS F 
SL *^t$FIxf/K N--ho*;WN'S F»x* 

IL jJvk&TS K. ^'T-fehTS F\ ^"tyTS F\ 

yyy/wy$F\ ?u&y $ h . ^yyy-fehrsH, # 
yxr$ h\ xy yy>r s F\ $ f\ 79 MSA 

SF&fc'. 

[0035] (io) r-y fs 

F, ?nor-'JH. y F=*>-T-fehyx>J F, tf=*y 
xy F3rif. 

[0036] (in mm. T*mm8.xf*comm& 
mm. N-xj->umm. n, n- -ifjfyst. r 

077^1, jyyn/l^Hg, sJ-^-y/WUiL b'<>W 



F. N-zhogi. T/y^yrSP, 

[0037] (12) ^yAf 
^ata-f^a. p-^yy^yy^dr^A. *l 
yxrivv^is^. ^ yisiv-JX^i/kZt t' . 

[oo38] (13) mmm±tfm-&Ltim{mztt 

TY^y*£y. r/byi'xy > ^f/n^-yK. r/^y 
■*£yi?*i)v-tf.ym, h Fodf yrv<y-fe>. yy*^ 

<y-fef y& £fc7)b F 5 yyRl/h F 7 i? YWi t LX. 7 
x-MK^i/'y^ p-7"Dt7x-/l'hH7>'>, P 

-~h-D7x-;i/t F^yy. n" , -7x— /ur-tF 

b V1&\'*l!n7V»tlfTY*i'{k&m* b F5 

y<.y*r y , t F vV 2 fob f ^yfl:-^ 

m^^t'x (tyy'jfytF5yK) . -y 

y y;wr/UT b F ( 2 ^ 7 x —JU ) b F^y 

y. <yX7ATtKtK7/y, r-febr;pftH7 
x-;ut F^yy^fcob F^yyu. ^yjfyT 
yy=S: t^r^yl^ ^yy-f >vr v F^t'coris f 
a. ^y-tfyyTZ-^A^oy H^Wyrv-^A 

m. -fe 5 F^r fc'<7)-lr 5 FS. f*-feS 

[0039] (14) -ecoflfi 

y^-fbyy^-^A. r^byF 'J^a^^t^^i 

T-trF-F'J/U&if^-Fyyl^ T$ FSEK. W 
SK2«Ms -FDF3S£SL ttisTyM. ^i^T 

y^yy^-^A^ri:. 

yy^y^Tsyiai. -f5y2»K. -h'jo3» 

g?, Xf-|^yy-T5y4ilS! [EDTA] SfcM *y^ 

/^^SSi, 8-*yyy-;K o-7x-j-yFo»jy 

[0041] &JRft«|5&iBWi: VTMz. t>ti&§§im<?> 

- . 1 na.%xhh . ±k^!id* j: o^=3ri-rs t 

< . n^izx ^mmmz^wMmiimx'hhmim 

[0042] *m*<nmmmm&'m*<r>iLjmb-%h 
mt,tet lxm. &nzm&i*ti%\.w. as. mm 
4*y*. T)v*v. mem. MTtm. 
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[0043] *fl«8l;:<£JJJ$*T-6T;W# 'Jtt*lt&fc 

a, *<op h#7 j: o i>*£^*mmzmfrtz>hcDX' 

tKD^H (TMAM) . 

wr;^uti. 2aw±aant-'Ci>M^liLS:^^<^ 
M&»n>mm.®^i&*fcm&'kW$lWO . oi 
~3 0m»%C ! 5rS<td^fflv^ai.„ 

x-y^-y^^W^^^-^**^*^*. *% H ^7* 

^ffijaafflBS^^+^s^^^'o. oi~ 
[oo44] xmifc&tozmimt&mwsmiSMz. 

[0045] ^^BB^a^aa^^fiSfr^a^M 

«HR<^fcflW)+Tfc»K [Ty*-T+31iMfc**+ 

[oo46] ^wRn&mm&iSXntf . 



[0047] 4^K^«BW«fi*»I*3fe»*i: LT* 
U-xy^ x ^K±t3^?S2r?STtTii5^llIKS-frS 
4L<lil 0g^3O4h «J:0»4L<{i3 0^1 5 

^■T'j) h . mamt xtt mnmtf+ttx'% < . « 

fc. JJHfcOllHCii, WSfcfcJ: ttfflS^ 
[0048] 

iaiwi~i 5&ifjt«wi— 1 2 

r^xT* ( 3 0M%> . ®K-fk*** (3111 
%) Stf*5r0. 2 5:1: 5 <7)^»JttiS-^ tt . # 

O2SijLhO«-aig'ft3WS:0t^»^!niL. *JM*0«IH 

C lOiWCffl^fcftMBWwrt lg<0H'fl^§iS8iib*:*> 
CO, #^¥3- 2 19 0 0 0 IzU&nmttfflX'b hilT 
zi—)V^ ^-f ay, *f3- ,rt/+?x>'l!£§$flnLfci> 
5-275405 tCffi®coH'ft«IT'&S E D 

tpo (xfi/yyrsyf^^^x (^-f-z^x^y 

R) ] *»aPlLfcfcO. #BB¥6 - 16 3 4 9 5K12K 
««arc* 6 ^"9- 'J 1 9 t*X U S' U r y b H 5 
SraSUDL^tW, JttflWBBtr— WB*t*v»t 

[ o o 4 9 ] £ o LxwMvtimffitmmz. a i rv 

F e £ 1 0 p P b-f9, #^«-fkfei: tT^JaL^. 
)f#^yij3^iA (pl, CZ> ( 1 0 

o) ) £1 o crafts ut. jia^ia, ^®sasfficoat 

SJ±, JuiSUT4 0~5 0*C(c«^L^. SSS^^'y 
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a- 1 



K&«fi£$l5tU (atoms/cm*) 

[0050] 
[IS13 











No. 


(SHI*/®* 96) 


(xl0 ,o atcms/ca a ) 






Am 


BS 


A 1 


1 F e 




i 


EDDHA (0.01) 


8-4/9/-* (0.01) 


! <9 


<6 




2 


EDDHA (0.01) 




<9 


<6 




3 


EDDHA (0.01) 


o-7xmo';y (o.oi) 


<9 


1 <6 




4 


*f 3-* (0. 01) 


8-*/!/-* (0. 01) 


<9 


<6 


M 


5 


(0.01) 


8-*/¥/-* (0.01) 


<9 


<6 


6 


mi* (a on 


o-7xtyhnijy (0. 01) 


<9 


<6 


09 


7 


Ma> (0*01) 


riw (o.oi) 


<9 


<6 




8 


Hvy (0.01) 


^/2ftH (0. 01) 


<9 


<8 




9 


Mpy (0.0D 


-F9n8ft» (0.01) 


<9 


<6 




10 


MffV (0.01) 


EDTA (0. 01) 


<9 


<6 




11 


ffny (0.01) 


if^T^y (0.01) 


40 


<6 




12 


Noy (0.oi) 


FW/-*75> (0*01) 


44 


<6 




13 


(o.oi) 




<9 


<e 








tr^r) (o.oi) 








14 


Mp> (o.oi) 


TfflStWA (0.01) 


44 


<6 




15 


t4uv (0.01) 


7*h-9* (0.01) 


18 


1 <o 




1 




1800 


200 




2 


EDDHA (0.01) 


28 


<6 




3 


EDDHA (0.1) 


27 


<6 




4 
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<6 


« 
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<6 
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m 


7 
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<6 
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10 
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<6 
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F e 
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3500 
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1 6 


EDDHA (0.01) 
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<9 


30 


c6 


1 3 
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